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(54) Meter reading system 

(57) A meter 2 at each user's house has a bar-coded user number 3 shown thereon, and has a display section 4 for 
displaying a reading. A data input terminal unit 6 has a bar code reader 11 for reading the user number and a keyboard 14 
for manually inputting a present reading. A data recording controller 8 has a meter reading data file having a present 
reading for each user number. The data input terminal unit 6 radio-transmits a read user number to the data recording 
controller 8 and radio-receives a previous reading, corresponding to the user number, in reply. The data input terminal unit 
6 computes the amount used from this previous reading and the present reading manually input, and causes a printer 1 6 to 
print meter reading data including this used amount on a reading slip while radio-transmitting it to the data recording 
controller 8. 
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"METER READING SYSTEM" 

The present invention relates to a meter reading 
system for use in periodical reading of meters for 
power, gas, water, etc. placed at a house of each user. 

At present, in periodically reading a power meter, 
gas meter, water meter and the like placed at individual 
users' houses, such as homes and factories, a person who 
reads these meters (hereinafter simply referred to as 
meterman) generally goes round to individual users' 
houses door to door to obtain a present reading on a 
meter at each house with his own eyes. The meterman 
then records the reading on a note or multiple recording 
slips having a plurality of copyable sheets; a previous 
reading for each user is prerecorded on the multiple 
recording slips. The meterman subtracts the previous 
reading from the present one to obtain the present 
amount used and enters the value on the slips. The 
meterman then detaches one of the slips on which both 
the present reading and the present amount used are 
recorded, and leaves the slip at the user's house or 
hands it to the user. The slip is a reference for a 
rate which should be paid via a bank, a post office, or 
the like, or will be automatically deducted from a bank 
account . 

The meterman brings the remaining slips also having 
the present reading recorded back to his office in a 

. .. 4-w*n i iVa irVio metprman nr 



another operator in this office enters the present read- 
ing in a host computer using a terminal such as a 
keyboard . 

As is obvious from the above, it is necessary for a 
meterman to acquire a present reading on a meter placed 
at the house of each user, record it on a slip or note, 
then enter the recorded present reading in the host 
computer through a keyboard. That is, the same data is 
read twice by the same person or different persons at 
different places. This inevitably reduces the effi- 
ciency of the overall meter reading work. 

As a solution to this shortcoming, there has been 
proposed a meter reading systerr. according to which an 
output terminal for outputting a reading is mounted to 
each meter, and a meterman carries a data input terminal 
unit having an input terminal adapted to be coupled to 
the output terminal and connects the unit to the meter 
to automatically obtain a reading. 

According to such a meter reading system, however, 
meters set at the houses of individual users should be 
modified, which requires a vast amount of investment in 
equipment and a great amount of labors in replacing the 
existing meters with the modified ones. Further, meter 
reading data as well as a user number to specify this . 
data need be input to the aforementioned data input 
terminal unit, and the user number should be manually 
input through a keyboard by a meterman. 
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Accordingly, it is an object of this invention to 
provide a meter reading system which is so constituted • 
that simply putting a bar-coded user number on a meter 
placed at each user's house and without modifying the 
5 meter can permit a bar code reader to read the user num- 
ber and entering a reading acquired by a meterman using 
keys can automatically input the user number and reading 
into a host computer, whereby manual input of the user 
number and reading can be reduced as much as possible to 
10 reduce the load of the meterman and the reliability of 
the meter reading work can be improved. 

According to this invention, there is provided a 
meter reading system comprising: a data recording 
controller having a meter reading data file having a 
15 area formed for storing a previous reading for each user 
number and capable of storing at least a present reading 
and a charged rate; and a data input terminal unit for 
inputting a present reading of a meter placed at each 
user and radio-transmitting the present reading to the 
20 data recording controller. 

particularly, the data input terminal unit 
comprises: a bar code reader for reading the bar-coded 
user number shown on the meter; a keyboard for manually 
entering a present reading according to a reading 
25 displayed on a display section of the meter; inquiry 

means for inquiring a previous reading associated with 
the user number read by the bar code reader to the data 
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recording controller; used-amount computing means for 
computing an amount used from the previous reading given 
from the data recording controller in response to an 
inquiry from the inquiry means and the present reading 
entered through the keyboard; reading slip issuing means 
for printing, on a reading slip, meter reading data 
including at least the previous reading and the computed 
amount used; and meter reading data transmitting means 
for transmitting the meter reading data to the data 
recording controller. 

According to the present meter reading system, a 
bar-coded user number is shown on a meter provided at 
each user. The data input terminal unit incorporates a 
bar code reader, keyboard and transmitter/receiver. 
Further, a meter reading data file in a data recording 
controller has previous readings stored therein for 
individual user numbers and has an area for storing 
meter reading data such as a present reading and an 
amount used. 

A meterman uses the bar code reader of the data 
input terminal unit to read the user number on the 
meter, and visually acquires a present reading and 
enters it using keys. As a consequence, an inquiry for 
the previous reading associated with the user number is 
transmitted to the data recording controller. When the 
requested previous reading is returned, the amount used 
is automatically calculated from the previous reading 



- 5 - 



and present reading, and meter reading data including 
the previous reading, present reading and the calculated 
amount is printed on a reading slip as well as is sent 
to the data recording controller. This controller 
5 stores the received meter reading data into a specific 
area in the meter reading data file associated with the 
user number. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
10 junction with the accompanying drawings, in which: 
Fig. 1 is a schematic diagram illustrating the 
general structure of a meter reading according to one 
embodiment of this invention; 

Fig. 2 is a perspective view of a data input termi- 
15 nal unit for use in the meter reading system according 
to this embodiment; 

Figs. 3A and 3B are respectively front and side 
cross sections illustrating the internal structure of 
the data input terminal unit shown in Fig. 2; 
20 pig. 4 is a block diagram showing the electric 

arrangement of the data input terminal unit shown in 
Fig. 2; 

Pig. 5 is a diagram illustrating the contents of a 
RAM in Fig. 4; 

25 Fig . 6 is a block diagram illustrating the electric 

arrangement of a data recording controller for use in 

to this embodiment; 



i 



Fig. 7 is a diagram showing a meter reading data 
file stored in a floppy disk serving as an external 
storage of the data recording controller in Pig. 6; 

Figs. 8A and 8B are flowcharts for explaining the 
5 operation of the data input terminal unit in Fig. 2; 

Fig. 9 is a flowchart for explaining the operation 
of the data recording controller shown in Fig. 6; 

Fig. 10 is a flowchart of a switching control oper- 
ation for a transmitter/receiver in the data input ter- 
10 minal unit shown in Fig. 2; 

Fig. 11A is a diagram showing the structure of a 
radio message for data transfer; and 

Figs. 11B and 11C are diagrams illustrating the 
structures of upper parity data and lower parity data. 
15 a preferred embodiment of this invention will now 

be described referring to the accompanying drawings. 

Fig. l is a schematic diagram illustrating a meter 
reading system according to one embodiment. A label 
with a bar-coded user number 3 is attached to a power or 
20 gas meter 2 located at each user's house 1. The meter 2 
has a digital display section 4 for providing a digital 
display of a current or present reading in a plurality 
of digits. 

A meterman 5 going around to each user's house 1 
25 has a data input terminal unit 6 of a handy size. This 
meterman 5 goes around- the houses of the individual 
users one by one in an automobile 7 with a data recording 



controller 8 installed therein. This controller 8 and 
the data input terminal unit 6 can exchange data through 
radio-transmission. 

Fig. 2 is a perspective view of the data input ter- 
minal unit 6 carried by the meterman 5. At the tip of a 
case 10 of a size holdable by fingers, a pen scanner 
type bar code reader 11 is mounted to read a bar-coded 
user number 3. Further, along the length of the case 10 
are arranged a lamp 12 which is lit when a bar code is 
properly read, a display 13 for displaying various 
information such as the read user number and a 
calculated amount used, a keyboard 14 for entering a 
present reading read by the meterman 5, and a printer 16 
for issuing a reading slip 15. 

The keyboard 14 includes a ten-key 14a for entering 
numerical data and various function keys such as a set 
key 14b for confirming registered numerical data and a 
data send key 14c for radio-transmitting meter reading 
data to the data recording controller 8. 

The meterman 5 holding the data input terminal unit 
6 in one hand as shown in Fig. 1 reads the user number 3 
on the label attached to the meter 2 with the bar code 
reader at the tip of the unit 6. Then, the meterman 5 
visually reads a reading displayed on the digital dis- 
play section 4 of the meter 2, and operates keys on the 
keyboard 14 with the other hand to input the read read- 
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Figs. 3A and 3B are longitudinal front and side 
cross sections of the inside of the data input terminal 
unit 6. As illustrated, a binary circuit lib and code 
converter lie are provided adjacent to a photosensor 11a 
5 of the bar code reader 11, and the display 13 is pro- 
vided at the center of the case 10. In addition, under 
the keyboard 14 is a keyboard board 32a having an array 
of switch elements which are open or closed according to 
the operation of the individual keys. Under the 

10 keyboard board 32a are installed two printed circuit 
(PC) boards 32b and 32c having electronic components 
such as a CPU mounted, and a transmitter/receiver 23. A 
battery 3 2d for supplying drive power to the individual 
electronic components is disposed under the display 13. 

15 The printer 16 is connected via a connecting socket 32e 
to the PC boards 32b and 32c. That is, the printer por- 
tion can be detached from the case 10. 

Fig. 4 is a block diagram illustrating the 
schematic structure of the data input terminal unit 6. 

20 A CPU 17 for executing various arithmetic operations is 
connected via a bus line 18 with various components: a 
ROM 19 for storing a program, a RAM 20 for storing vari- 
ous read data, the keyboard 14, the display 13, the bar 
code reader 11, a lamp driver 21 for driving the lamp . 

25 12, a printer driver 22 for driving the printer 16, the 
transmitter/receiver 23 for radio-transmitting various 
read data to the data recording controller 8 and 
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receiving data such as a previous reading sent from the 
controller, and a switching controller 23a for switching 
between a reception mode and a transmission mode of- the 
transmitter/receiver 23. 
5 As shown in Fig. 5, the RAM 20 has a rate 

calculating formula memory 20a formed for storing a rate 
calculating formula (S = So + al>2) for computing a pre- 
sent charged rate S from a present amount used D2, which 
is calculated from a previous reading Do and a present 

10 reading D 1 . S 0 in the formula is a base rate. The RAM 
20 further has a user number memory 20b for temporary 
storage of a user number AD read by the bar code reader 
11, a present reading memory 20c for temporary storage 
of the present reading Dj. entered using keys, a previous 

15 reading memory 20d for temporary storage of the previous 
reading Do sent from the data recording controller 8, a 
charged rate memory 20e for temporary storage of the 
computed present charged rate S, a transmission buffer 
20f and a reception buffer 20g for data exchange with 

20 the data recording controller 8, and a print buffer 20h 
for temporary storage of print data to be printed on the 

reading slip 15. 

Fig. 6 is a block diagram showing the schematic 
structure of the data recording controller 8 installed 
25 in the automobile 7. A CPU 25 for executing various 
information processes is connected via a bus line 26 
,.,<4.v, a t3om ->7 -Frvr s-hnr-lnri a tirocrram. a RAM 28 for 
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storing various variable data such as a previous reading 
to be sent to the data input terminal unit 6 and meter 
reading data sent from the unit 6 , a keyboard 29 having 
an array of various operation keys, a FDD (floppy disk 
5 drive) 30 for driving a floppy disk 30a as an external 
storage device for storing a meter reading data file or 
the like, a transmitter/receiver 31 for exchanging vari- 
ous data with the data input terminal unit 6, and a 
switching controller 31a for switching between a recep- 
10 tion mode and a transmission mode of the transmitter/ 
receiver 31. 

As shown in Fig. 7, in the floppy disk 30a loaded 
into the FDD 30 is stored a meter reading data file 30b 
which stores the previous reading Do, present reading 

15 Di, present amount used D2, the type of contract (not 
shown) and present charged rate S for the meter 2 for 
the user number AD of each of the users whose houses the 
meterman 5 should go around in a day or a week. Before 
reading a meter, only the previous reading Do is stored. 

20 When reading a meter for one user's house 1 is completed, 
the present reading Di and present amount used D2 are 
written . 

The CPU 17 of the data input terminal unit 6 is 
programmed to execute a meter reading work in accordance 
25 with the flowcharts shown in Figs. 8A and 8B. The CPU 
25 of the data recording controller 8 is programmed to 
execute a meter reading work in accordance with the 



flowchart shown in Fig. 9. 

When a user number AD is input from the bar code 
reader 11 (step S101), the input user number AD is 
stored in the user number memory 20b of the RAM 20 (step 
S102). It is also displayed on the display 13. Then, 
this user number AD is added to an inquiry radio message 
for the previous reading Dq and is sent through the 
transmitter/receiver 23 to the data recording controller 

8 (step S103) . 

On the side of the data recording controller 8, 
upon reception of any radio message from the data input 
terminal unit 6 (step S201), it is discriminated whether 
the received radio message is an inquiry radio message 
or a meter reading data radio message (step S202). When 
an inquiry radio message is received, the CPU 25 of the 
data recording controller 8 retrieves the meter reading 
data file 30b (see Fig. 7) formed in the floppy disk 30a 
of the FDD 30, with the user number AD included in the 
radio message, to read the previous reading D 0 associ- 
ated with the user number AD (step S203). The read pre- 
vious reading Do is added to a response radio message 
and is sent through the transmitter/ receiver 31 to the 
data input terminal unit 6 (step S204). 

Upon reception of the previous reading D 0 from the 
data recording controller 8 (step S104), the data input 
terminal unit 6 stores it into the previous reading 
ooj qinm. Then, the flow returns the 



beginning of the flowchart to be ready for the next 
operation. 

When the present -reading Di read from the display 
section 4 of the meter 2 is input by a combined key 
operation of the ten-key 14a and set key 14b (step 
S106), this present reading Di is stored in the present 
reading memory 20c (step S107). The present amount used 
D 2 is computed from the formula D 2 = D x - Do based on • 
the previous reading D 0 of the previous reading memory 
20d and the present reading Di of the present reading 
memory 20c (step S108). 

When the present amount used D 2 is obtained, the 
present charged rage S is computed using a formula 
stored in the rate calculating formula memory 20a (step 

5109) . The computed charged rate S and the present 
amount used D 2 are displayed on the display 13 (step 

5110) . Then, the flow returns to the beginning of the 
flowchart to be ready for the next operation. 

Assuming that the data transmission key 14c of the 
keyboard 14 is operated (step Sill), it is determined 
that the meterman 5 considers proper the present amount 
used D 2 and the charged rate S, both displayed on the 
display 13 as shown in Pig. 2, for example. Meter read- 
ing data including the user number AD, previous reading 
D 0 , present reading D x , present amount used D 2 and 
charged rate S, is printed by the printer 16 and is 
issued as the reading slip 15 (step S112). 



Then, the meter reading data including the individ- 
ual data AD, Dj., D 2 and S excluding the previous reading 
Dq is incorporated into a meter reading data radio 
message and is sent through the transmitter /receiver 23 
to the data recording controller 8 (step S113). As the 
above completes the meter reading work for one user 
number's house 1, the memories 20b to 20h of the RAM 20 
excluding the rate formula memory 20a are cleared (step 
S114) . 

The data recording controller 8, which has been 
received a meter reading data radio message from the 
data input terminal unit 6, retrieves the meter reading 
data file 30b formed in the floppy disk 30a of the FDD 
30, with the user number AD included in the radio mes- 
sage (step S205), and stores the input present reading 
Di, present amount used D 2 and charged rate S into the 
respective areas of the associated user number AD (step 
S206) . 

individual meter reading data of each user's house 
1 is sequentially stored in the meter reading data file 
30b formed in the floppy disk 30a of the FDD 30 in the 
above manner. When a meter reading work for one day, 
for example, is completed, the floppy disk 30a is 
unloaded from the FDD 30 of the data recording 
controller 8, and is loaded in a FDD connected to the 
host computer located in the office to input in the host 
computer the meter reading data of each user's house 1 
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stored in the meter reading data file 30b of this floppy 
disk 30a. 

Switching between a transmission mode and a recep- 
tion mode for the transmitter/ receiver 23 of the data 
5 input terminal unit 6 or the transmitter/receiver 31 of 
the data recording controller 8 is executed through the 
control of the switching controller 23a or 3la according 
to the flowchart in Pig. 10 by the CPU 17 or 25. That 
is, when power of the apparatus is given (step S301), 

10 the mode of the transmitter/receiver 23 or 31 is 

switched to the reception mode through the switching 
controller 23a or 31a (step S302). When a transmission 
request is made, e.g., in the aforementioned step S103 
or S204, the transmitter/receiver 23 or 31 is switched 

15 to the transmission mode through the switching 

controller 23a or 31a (step S304). Upon completion of 
transmission, the flow returns to the step S302 where 
the mode is immediately returned to the reception mode. 
The transmitter/receivers 23 and 31 are controlled in 

20 such a way that they normally keep the reception mode, 
and their modes are changed to the transmission mode 
only when a transmission request is made. 

Between the data input terminal unit 6 and data 
recording controller 8, the meter reading data is con- , 

25 verted into a digital value and is radio-transmitted 
after undergoing FSK modulation in a state it is 
incorporated in a meter reading data radio message 32 of 



a format as exemplified in Fig. 11A. 

A header is provided at the head of the radio 
message 32, followed by a start-of-text (STX) code.- 
Fourteen pieces of data, dl to dl4 comes after the STX 
code, followed by an end-of-text (EXT) code, upper 
parity data 33 and lower parity data 34. And a carriage 
return (CR) code and a line feed (LF) code are located 
at the last position. 

According to this embodiment, data dl and d2 indi- 
cate a user number AD, data d3 and d4 a present reading 
Di, data d5 and d6 a present amount used D2, and data d7 
and d8 a charged rate S. 

In the upper parity data 33 and lower parity data 
34, as shown in Figs. 11B and 11C, odd horizontal parity 
data [P1-P8] of individual data dl-dl4 is divided into 
two parts, and individual data [P1-P4] and [P5-P8] of 
divided four bits are assigned to lower four bits, 
respectively. Preset specific codes [S1-S8] are 
separately assigned to the upper four bits. With the 
odd horizontal parity data [P1-P8] being divided into 
two parts to be assigned to the upper and lower parity 
data, if the specific code of the upper four bits is set 
to a code which never coincides with the CR code, each 
8-bit parity data can be prevented to have the same 
value as the CR code of the next 8 bits. It is there- 
fore possible to surely detect when an error occurs in 
irtAitHriuni risi-a fll-di4 durina transmission. When such 
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an error is detected, individual data dl-dl4 can be sent 
again, thus improving the reliability of the transmitted 
data dl-dl4. Since a data transmission system which 
performs a parity check of each data in the above- 
described manner is already disclosed the Published 
Unexamined Japanese Patent Application No. 63-257836 and 
is thus well known, its detailed description will be 
omitted here. 

According to the present meter reading system with 
the above structure, a label with a user number has only 
to be attached to a meter placed at each user's house, 
and no modification of the meter is required. Employing 
the present meter reading system would not significantly 
increase the cost of the equipment. 

Further, since the user number can be easily read 
without mistaken by the bar code reader, a meterman 
needs to simply read a reading visually and to enter it 
using keys. As compared with the case where the user 
number and reading are both input manually, the 
operability can be considerably improved. In addition, 
a reading slip is automatically issued, which can 
greatly reduces the load. 

Furthermore, meter reading data is radio- 
transmitted to the data recording controller and is 
automatically registered in the meter reading data mem- 
ory constituted by a floppy disk. Unloading this floppy 
disk, then loading it into the FDD of the host computer 
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can automatically input the meter reading data into the 
host computer. Therefore, the meterman needs to perform 
only one input operation of a reading. This can 
significantly reduce the probability of the wrong read- 
ing into the host computer. Accordingly, the work effi- 
ciency of the overall meter reading work as well as the 
reliability of the meter reading work can be improved. 



Claims : 

1. A meter reading system comprising: 
a data recording controller having a meter reading 
data file having a area formed for storing a previous 
reading for each user number and capable of storing at 
least a present reading and a charged rate; 

a meter placed at a house of each user and having a 
display section for displaying a bar-coded user number, 
and a reading; and 

a data input terminal unit for radio-transmitting 
data to said data recording controller, said data input 
terminal unit comprising, 

a bar code reader for reading said bar-coded 
user number shown on said meter, 

a keyboard for manually entering a present 
reading according to a reading displayed on said 
display section of said meter, 

inquiry means for inquiring a present reading 
associated with said user number read by said bar 
code reader to said data recording controller, 

used-amount computing means for computing an 
amount used from said previous reading given from 
said data recording controller in response to an 
inquiry from said inquiry means and said present 
reading entered through said keyboard, 

reading slip issuing means for causing a 
printer to print, on a reading slip, meter reading 



data including at least said previous reading and 
said computed amount used, and 

meter reading data transmitting means for 
transmitting said meter reading data to said data 
recording controller. 

2. A meter reading system according to claim 1/ 
wherein said data recording controller includes means 
for retrieving said meter reading data file to read said 
previous reading and transmitting said previous reading 
to said data input terminal unit in accordance with an 
inquiry from said data input terminal unit. 

3. A meter reading system according to claim 1, 
wherein said data recording controller includes means 
for storing at least a present reading into said meter 
reading data file based on said meter reading data sent 
from said meter reading data transmitting means of said 
data input terminal unit. 

4. A meter reading system according to claim 1, 
wherein said data input terminal unit further includes 
rate computing means for computing a charged rage based 
on a used amount computed by said used-amount computing 
means . 

5. A meter reading system according to claim 4, 
wherein said reading slip issuing means of said data 
input terminal unit includes means for permitting said 
printer to also print on said reading slip said charged 
rate computed by said rate computing means. 
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6. A meter reading system according to claim 5, 
wherein said meter reading data transmitting means of 
said data input terminal unit includes means for also 
transmitting rate data representing charged rate 
computed by said rate computing means, to said data 
recording controller. 

7. A meter reading system according to claim 6, 
wherein said data recording controller includes means 
for storing at least a present reading and a charged 
rate into said meter reading data file based on said 
meter reading data and said rate data, sent from said 
meter reading data transmitting means of said data input 
terminal unit. 

8. A meter reading system, substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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